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I Introductlon 

Dry beans (Phaseo1us vu1garls L ) are lrnportant ln the human nutrltlon 

of Latln Amerlca where rnldd1e and 10w lncome faml11es are often unab1e to 

produce, or afford, sufflClent an1mal proteln Tradltlona11y beans have 

comprlsed as rnuch as 107 by welght ln dlets of the reglon (Bressanl, 1972), 

but per caplta consumptlon lS fa111ng as productlon lncreases lag behlnd 

populatlon growth rate (Sanders and Alvarez, 1978) Increased productlon 

lS urgently needed, but must be real1zed ln a predomlnantly Subslstence 

crop WhlCh lS rarely lrrlgated or adequately fertl11zed, WhlCh has shown 

11mlted response to changes ln technology (Sllva, Sllva and Telxlera, 1976, 

J H Sanders and L A1varado, unpubl1shed), and ln WhlCh conslstent 

research support for natlonal research programs has been lacklng (Roberts, 

1970, Hernandez-Bravo, 1973, Plnchlnat, 1973a) 

Roberts (1970) ln revlewlng graln 1egume yle1ds throughout the wor1d, 

conc1uded that natlona1 and reglona1 graln legume prograrns alone would be 

unable to achleve needed yleld lncreases To support thern he proposed the 

estab1lshment of mu1tldlsclp1lnary graln 1egurne research programs under

taken through lnternatlona1 research centers, and suggested CIAT as the 

center for bean research Though sorne staff rnembers worked on Phaseo1us 

vulgarls prlor to thlS tlme, an lntegrated bean research program was not 

lnltlated untl1 the 1972-73 flscal year 

Current1y thlS program at CIAT has reglona1 responslbl1lty from the 

Consu1tatlve Group for Internatlonal Agrlcultural Research (CGIAR) for 

research lnto bean productlon, has be en requested by the Technlcal Advl

sory Commlttee (TAC) of the CGIAR to coordlnate a reglonal research network 

for Phaseolus vulgarls ln Latln Amerlca, and 15 recognlzed by the Inter

natl0nal Board for Plant Genetlc Resources as the world center for 

Phaseo1us germp1asm 
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Th~s publ~catlon cons~ders product~on and consumptl0n trenda for 

beans In Latln AmerIca and attempts to ldentlfy product~on and yleld con-

stra~nts ~n the reglon It reVlews the development of the bean program 

Qver the last 5 years, and descr~bes sorne achlevements of the program to 

date Flna1ly lt outl~nes future research act~vltles and reallstlcal1y 

obtalnab1e goals 

11 Productlon of Dry Beans ~n Latln Amer~ca 

In the perlod 1973-75 dry bean productlon In Latln Amerlca averaged 

3 973 IDlll10n tons/annum, approx~mately 327 of world output, and an 

lncrease of a1most 157 over productlon fIgures for 1963-65 (Sanders and 

Alvarez, 1978) Whlle 827 oí thIs total was produced In BraZIl and Mex~co, 

countrles where productlon lncreased relatlve1y 11ttle,slgnlflcant produc-

tlon IncreaSes were reported for Argentlna, BolIVIa, ColombIa, El Salvador 

and Guatemala (see Table 1) In Argentlna,productlon lncreased from 38,300 

tons III 1964-65 to 108,700 ton s In 1974-75 (INTA, 1977) 

Yle1ds ln the reglon remaIned low, the average of 498 kg/ha be~ng 

Sllghtly les s than for the 1963-65 perlod, and much lnferlor to the 1385 

kg/ha obtalned :1.0 the USA YIelds and the rate oí :cmprovement ln yle1ds 

were less than those obtalned wl.th cereal gralns and soybean over the sarue 

perlad (FAO Productlon Yearbooks, 1963-1975) Latln Amerlca, therefore, 

remalned a net lmporter of beans, w~th beao pr~ces sharply lncreased 

(Sanders and Alvarez, 1978) 
l_ ~¡:l<" 

These statlstlcs occ1ude an extremely~productlon sltuatlon In 

Argentlna and Chlle, tWQ of the maJor bean exporters, bean productlon 

centers on relatlvely large holdlogs wIth consIderable technlcal Input 

posslble (Hernandez-Bravo, 1973, INTA, 1977) Though Olher countn.es of 
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TABLE 1 

DRY BEAN PRODUCTTON IN LATIN AMERICA 
1963-65 and 1973-751 

Imports (+) 
Product~on Y1e1d Exports (-) 
('000 tons) (k~/ha) (' 000 taos) 

1963-65 1973-75 1963-65 1973-75 1962-64 1972-74 

2061 O 2246 O 659 561 9 8 21 7 

809 O 1011 3 410 646 -15 2 -47 O 

33 3 99 O 1051 907 -14 4 -50 O 

67 3 71 3 1047 1019 -31 8 -23 5 

49 7 70 O 585 678 1 1 2 6 

42 O 71 3 555 717 2 O - 5 8 

52 7 51 7 697 669 -15 O - 9 6 

41 3 44 3 765 760 - 2 3 O 3 

40 3 43 7 O 5 O 

17 O 36 3 623 737 15 O O 

42 7 36 O 884 618 O 9 - O 8 

39 O 34 7 457 440 31 1 35 5 

26 3 33 7 503 527 O 1 O 

26 3 32 3 1 1 O 

23 O 28 O 683 875 5 2 5 5 

27 3 23 7 53 9 I 90 7 

14 O 20 3 O 2 - O 1 

15 7 11 7 316 474 O 4 7 7 

5 3 3 7 3 4 3 2 

4 O 2 O 1 4 2 O 

Mod1f1ed from Sanders & Alvarez, 1978 

Per Cap~ta Apparent 
Consumpt10n 

(Kg/ r ) 
1962-64 1972-74 

25 4 24 2 

22 1 21 4 

2 8 2 3 

7 O 9 1 

13 2 12 2 

5 6 5 7 

16 8 12 2 

22 9 18 1 

9 6 9 6 

12 4 8 5 

10 8 6 3 

8 7 6 2 

11 8 8 6 

13 2 17 6 

15 4 14 9 

11 5 12 9 

S 4 6 O 

11 8 8 8 

8 6 5 4 

3 2 2 3 
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the reglon possess 1ImIted areas where large farros predomlnate, [or examp1e 

the Cauca Va11ey of ColombIa (Andersen, Londoño and Infante, 1976, Londoño 

and Andersen, 1978), most tend toward sma11er holdIngs, often on sloplng 

land of 11mlted fertlllty Thus, bean produclng farros In El Salvador and 

Haltl. average less than one hectare l.n Slze (Agulrre and ~llranda, 1973, 

Scobl.e al , 1974) Under such CIrcumstances, the tendency lS toward 

multlp1e croppIng systems (Iunquera al , 1972, PInchlnat, 1977) and 

mlnIma1 technIca1 lnputs (Bazan, 1975) 

Bean color and,to a lesser extentjgral.n Sl.ze preferences (BarrIos, 

1969, Moh, 1971, Flores, Bres~anl and Ellas, 1973, Scobl.e al, 1974) 

abo comp11cate the productlon and consumptlon plctures Thus, though 

b1ack seeded cu1tlvars cons1stent1y outyle1d those of other seed color 

(Noh, 1971, CIAT, 1976), they would be poor1y aceepted In many countrles 

(Moh, 1971, Flores ~ al , 1973) Slnee Cuba and Venezuela, the majar 

bean lmporters, consume pn,nc1pally black beans, maJor sWIngs ln produc

tl0n occur as thelr needs and sources change 

III Problems of Bean Productlon In Latln Amerlca 

Under experImental condltlons,! vulgarls can yleld more than 5 O 

tons/ha Pmchlnat (1973) reparts commerclal dry bean ylelds af 4 0-5 O 

tans/ha In the Constanza Valley, Domlnlcan Republl,c, and even when 

assoclated wlth h1gh densltles of malze, ylelds clase to Z O tons/ha have 

becn reported (Deslr and Plnchlnat, 1976) 

so low? 

Why Lhen are reglonal ylelds 

Dlseases and pests are undoubtedly a maJor factor In S1gnIfIcantly 

lowerlng on-farro ylelds 

Iclrobo, 1962, V1CIra et 

Wellmann and others (We11mann, 1968, Ruppel and 

, 1971, ManCla and Cortez, 1975) el te more than 



250 pathogens and 200-450 insects attacklng thlS speCles 

Gutlerrez, Infante and Plnchlnat (1975) reported bean common mosalC 

Vlrus (BCHV), rust (Uromyces .E.!'aseoll.), anthraenose (Co11etotrlchum 

llndemuthlanum), angular leaf spot (Isarlopsls grlseola), powdery mlldew 

(Erlsyphe polygonl) and bacterlal bllght (Xanthomonas phaseoll) the patho

gens of greatest lmportance ln the 12 countrles they surveyed (Table 11) 

Surveys of dlsease lncldence ln lndlvldual countrles (Echandl, 1966, 

Schleber, 1970, Costa, 1972, Be111ard, 1975, Crlspln and Campos, 1976) 

support thlS observatlon Losses to BCMV range froID 53-96r (Laborde, 

1967, Costa, 1972, Crlspln, 1974, Hampton, 1975, Crlspln and Campos, 1976) 

to bean rust from 18-82/ (CarrlJo, 1975, CIAT, 1975) 

), and to anthracnose as mueh as 97% (CIAT, 1975) Bean 

golden mosalC Vlrus (BGMV) (Gamez, 1971, 1977, Costa, 1972, Costa and 

Cuperrlño, 1976), web bh.ght (Thanetophorous c:ucumerls) (Cn.splI1 and 

Gallegos, 1963, Echandl, 1966, 1976), root rots (Shands, Vlelra and 

Zaumeyer, 1964, Dlaz-Polanco and Renaud, 1966, Costa, 1972) and halo 

bllght (Psuedomonas phaseo11co1a) (Cardona and Sklles, 1954, Yerkes and 

Crlspln, 1956, Costa, 1972, Be111ard, 1975, Crlsplll and Campos, 1976) are 

also lmportant pathogens, 

lmportance each year 

the threat posed by BGHV lncreaslng ln 

The l1terature descrlblng BCHV ln Latln Amerlca lS fragmentary, wlth 

few comparatlve stud1es Gamez (1977) reports BCMV common ln a11 bean 

produclng countrles ln Latln Amerlca but c1alms greater lncldence and 

damage 1n Peru and Ch11e than ln Central Amerlca Nany reg:LOnally lmportant 

varletles lncludlng R1CO 23 (Costa, 1972), Alubla and Bonlta Crlstal (INTA, 

1977) and lCA-Guall, Jalpatagua, and Pompodour (CIAT, 1976b) are susceptlb1e 

to the VHuS 



TABLE II 

MAJOR DISEASES OF PHASEOLUS VULGARlS AND TllElR IMPORTANCE IN LATlN AMERICA 
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Mosa~c V~rus (Common) + + + + + + + + + + + + 12 

Mosa~c (Yellow) + + + + 4 

Common Bhght (Xanthomonas) + + + + + + + 7 

Rust (Uromyces) + + + + + + + + + + + 11 

Web Bhght (Thanetophorous) + + + + + 5 

Anthracnose (Colletotrlchum) + + + + + + + + + + 10 

Angular Leaf Spot + + + + + + + + + 9 

Powdery Mlldew (EryslEhe) + + + + + + + + + 9 

Source Gutlerrez al , 1975 

+ lndlcates dlsease ~s of maJor lmportance 

d1sease 1S of no part1cular 1mportance 
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Numerous races of the pathogen have been ~dent~fled ln Lhe reglon (Alvarez 

and Zlver, 1965, Guerra, Osores and Echandl, 1971, Ordosgoltty, 1972, 

Gamez, 1973), one unconflrmed report (Ordosgoltty, 1972) rals1ng the 

posslbl1~ty that necrotlc stralns oí the Vlrus (DrlJfhout, 1975) occur 1n 

the reglOn Two types of reSlstance to BCMV have been ldentlfled, to1erance 

and hyperSenS1t1V1ty (Hubbehng, 1963, DnJfhout, 1975) The former, ln 

cu1tlvars such as Robust or Red Mexlcan 35, ~s receSSlve and race spec1flc 

wlth at 1east 8 races ldentlfled to date (Dr1Jfhout, 1975, DrlJfhout and 

Bos, 1977) The hypersensltlve reactlon, as occurs 1n Topcrop, Corbett 

Refugee and Amanda, 1S domlnant, and eplstatlc to the lndlvldua1 race genes 

~~lle both reslstances have been used wlth succeSs ln breedlng varletles for 

the USA (Horsfa1l et al , 1972, S11bernagel and Zaumeyer, 1973), breeders 

lU Latlu Arnerlca have emphaslzed the Corbett Refugee reSlstanCe (Cafatl 

and Alvarez, 1975) Nelther reslstance a10ne appears ldea1 for Latln 

Amerlcan condltlons ThlS lS because a) the hypersensltlvlty gene cha11enged 

wlth BCMV at temperatures around 30°C glves rlse to a black root condltlon 

(Hubbe1lng, 1963), b) several race reslstances would be needed to protect 

agalnst already ldentlflcd BCMV stralns of the reglon (Alvarez and Zlver, 

1965, Gamez, 1973, Ordosgoltty, 1972, Crlspln and Campos, 1976) and e) wlth 

11m1ted quarant~ne control ln most countrles, lntroductl0n of new or necrotlc 

stralns of the Vlrus lS a real posslblllty 
e 

Bean rusf (yrornyces phaseoll) 15 endemlc to Latln Amerlca, bC1ng most 

lffiportant ln subtrop1cal or mountalnous reglons to e1evatlons of 2500 meters 

above sea level (Echandl, 1976) Many races have been 1dentlfled (Echandl, 

1966, Chr1sten and Echandl, 1967, Netto, Atho," and V:telra, 1969, Augustln 

and Costa, 1971a, Costa, 1972), wlth maJor sWlngs :tu race frequency between 
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seasons (Antunes, C1ted by Costa, 1972) or wlth the J,ntroductJon oí new 

cult1vars (Augustln & Costa, 1971a) Many rust res1stant cultlvars 

eXlst (Costa, 1972, Horsfall et al , 1972, Coyne and Schuster, 1975) 

but few reta1n res1stance over long per10ds of t1me or 1n a11 reg10ns 

Thus Mantelgao Fosco 11 was 1ntroduced as a rust res1stant cult1var 1n 

M1nas Gera1s 1n 1960, was reported suscept1b1e 1n 1968, and suffered 

severe damage 1TI thlS state 1n 1969 (Vle1ra ~ al , 1971) Coyne and 

Schuster (1975) reVlew breedlTIg strategles for bean rust, and ldentlfy 

needs for effectlve breed1ng programs They emphaslze the need for 

sU1table dlfferent1al varletles, 1dent1f1catlon of more reSJstant 

germplasm, and knowledge oí the genet1c control of rust res1stance, and 

cons1der the d1fferent breed1ng strateg1es and gene dep10yments WhlCh 

cou1d be used to overcome th1s pathogen 

Though anthracnose (Col1etotr~chum 1~ndemuth1anum) requlres tempera

tures around 24°C to lnlt1ate lnfectlon (Rahe and Kuc, 1970) 1t lS a 

maJor pathogen In Argent1na, Brazl1 and Mex1co ancl ln upland reglons of 

most Central Amer1can and Andean zone countrles (Yerkes and Crlspln, 1956, 

Shands al , 1964, August1n and Costa, 1971b, ArauJo, 1973, Ollarl, 

VIe1ra and Wllklnson, 1973, Cr1sp1n and Campos, 1976, Crlspln 

1976, Echandl, 1976, INTA, 1977) where lOOr f1e1d 1nfectlon can occur 

~~lle the dIfferentla1s used remaIn to be standardlzed, 10 apparently 

dlstlnct races of anthracnose have been 1dentlf1ed 1n South and Central 

Amerlca The a race appears prevalent (Yerkes and OrtIs, 1956, Klmatl, 

1966, AugustIn and Costa, 1971b, ArauJo, 1973, 01IarI E~ al , 1973, 

PIo-Rlblero and Chaves, 1975, Echandl, 1976) but the races B (Yerkes and 

Ortn, 1956, ClAT, 1976), '6 (Yerkes and Ort1s, 1956), Ó (K1matl., 1966, 

Plo-R1blero and Chaves, 1975), MeX1CO 1, 2 and 3 (Yerkes, 1958, K1rnat1, 
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1965, P~o-Rlblero and Chaves, 1975), and Brasl1 1 and 2 (Ol~arl et al , 

1973, Ollvlera, Antunes and Costa, 1973, Pl0-Rlblero and Chaves, 1975) 

have a1so been ldentlfled The cu1tlvar Cornell 92-242, ldentlfled by 

Mastenbroek (1960), has proved reSlstant to al1 currently lIDportant 

races of the reglon (011arl et , 1973, Plo-Rlblero and Chaves, 1975) 

and has been used lncreaslngly ln breedlng for reslstance Though 

severa1 rev18wers (1 e Zaumeyer and Melners, 1975) report undeSlrab1e 

11nkages ln thl,S cultlvar, none are elted by Mastenbroeck (1960) or 

eVldent ln subsequent breedlng programs Three addltlona1 and dlfferent 

sourees of reslstance ldentlfled by Bannerot, Devleux and FOU1110ux (1971) 

and FOU1110ux (1976) have not yet been evaluated ln Latln Amerlca but 

provlde reserves agalnst the a Brasl1 race reported by fOU111oux (1975, 

1976), the lntroductlon of the kappa race (lIubbellng, 1975, Kruger, 

Hoífmann and Hubbellng, 1977) or new1y emerglng rae es 

Angular 1eaf spot 18 perhaps rhe most underrated of the maJor patho

gens, WhlCh despLte 10tenslve efforts at control ln C010mblB (Barros, 

Cardenosa and Skl1es, 1957, Bastldas, 1977) contlnues to cause appreclab1e 

10ss ln many eountrles (Dlas al, 1965, Dlaz ~~ al , 1966, Crlspln and 

Campos, 1976) Brock (1951), 01ave (1958) and Santos-Fl1ho, Ferraz and 

Vlelra (1976) have each Ldentlfled sources resLstant to thlS dlsease, ln 

the latter case demonstratlng rhat reslstance was due to a slng1e receSS1Ve 

gene Straln relatJ.onshlps for thlS pathogen must snl1 be elaborated 

Coyne and Schuster (1974) reVlewed studles wlth GN-Nebraska #1 Sel 

27 and PI 207262, cultlvars tolerant to Xanthomonas phaseoll ln Nebraska, 

and conc1uded that tolerance was quantHatlve1y lnherlted wlth dLfferent 

genes ln each cu1tlvar The susceptlbllJ,ty of these cu1tlvars t~ Colomblan 

and Ugandan lsolates of the pathogen (Schuster et al , 1973, Ekpo and 



Saett1er, 1976, CIAT, 1976) and the~r poor adaptlon to warm, short-day 

cond~t~ons (D Webster, unpubllshed) wl11 necessltate spec~al methodo1o

gles to lntroduce to1erance lnto Latln Amerlcan cu1t1vars and to pyramld 

to1erance 1eve1s Hore detal1ed attempts at lnterspeclflC hybrldlzatlon 

wlth rhe reSlstant P acutlfoI1US (Horsfal1 et al , 1972) are Justlfled 

Seed transmlSS10n of pathogens such as BCHV, anthracnose, angular 

1eaf spot and bacterla1 b11ght compllcate the dlsease plcture In the 

USA, grower's seed lS produced 1n relatlvely dry areas wlth 11ttle 

dlsease, and must meet strlngent qual~ty standards (Cope1and, Adams and 

Bell, 1975) J,atln Amen.can bean producers have no such sys tem of d1sease 

control In Braz~l for example, only O 5-3 8% of farnlers use certlf1ed 

seed (SJ.lva et al • 1972, Terra Wetza1, ~ al , 1972, Walder ~ al , 1977) 

In H1nas Gerals, 59 Ir of 338 farmers surveyed resowed harvested seed for 

between two and f1ve years, whl1e on1y I6r used puré 11ne seed (Walder 

~ al , 1977) Farmer's seed from HUlla, Colombla averaged 40% germlnatlon 

and SIr lnternal fungal contarn1natlon (Ell1S, Galvez and Slnc1alr, 1976) 

Acrosta1ogrnus, Alternarla, Asperg1I1us, BotrytlS, C1adospoJlum, 

C~~leototrlc9um, Fusarlum, }~ar~OpS1St Macrophomlna, MOfll11a, P~omops~s, 

Rhlzoctonla and Sclerotl.U1.a sP!' were Identlfl.ed as seedborne contamlnants 

1n thl.s study Sanchez and P~nchlnat (1974) obtalned aa average gernll.na-

tl0a of 68r 1n a slrn11ar study 1n Costa RIca 

Empoasca specles, prlnclpal1y Fabae and E Kraemerl, are general1y 

consldered the lnsects most lnJurlOUS to beans (Gonzalez, 1959, Bonnef~l, 

1965, Langlltz, 1966, Costa and Rosetto, 1972, Gut1errez ~ , 1975) 

Gutlerrez ~lC al (1975) reportlng slgolflcant damage by thlS lnsect 10 11 

of 12 countrles they surveyed Y~e1d losses of up to 961 have beeo 

reported (Cha1fant, 1965, Dlaz, 1971, Hlranda, 1971), damage genera11y 



being greatest under relat~vely dry condltlons wlth 10w 5011 mo~sture 

~~lle lntermedlate leve15 of tolerance have been ldentlfled (Beyer, 1922, 

Wolfenbarger and Sleeroan, I961a)'current control methods usual1y emphaslze 

lnsectlc~des (Costa and Rossetto, 1972) and so can be unacceptable to 

small farmers 

Aplon godmanl 15 a maJor bean pest ln El Salvador, Guatemala, Mexlco 

and N~caragua (McKelvey, Guevara and Cortes, 1947, Enker1lng, 1957, Mancl.a, 

Graclas and Cortes, 1972, Mancl.a, 1973a, SommeJ~er, 1977) Wl.th pod l.nfesta

tlon ranglng from 20-957 (Enkerllng, 1957, Dlaz, 1970, Mancla, 1973a) 

Varl.etl.es tolerant to the lnsect have been ldentlfled (Guevara, 1957, 1969, 

Mancls, 1972, 1973b) snd lntegrated control systems proposed (Guevara, 

1961), but control lS mostly dependent on l.nSectlclde (Dlaz, 1970, Mancla 

al , 1972, Mancla, 1973a) 

Epllachn,,_ van.vestls, the MeXlcan bean beetle, 18 a maJor problem ~n 

MeX1CO, GnatelJala, El Salvador and parts of the USA, causlng yleld losses 

of up to 757 (Paz, Reyna and Martlnez, 1975) EXlstence of reslstant 

cllltlvars :lS d15puted (Wolfenbarger and Sleeman, 1961b, Campbel1 aud 

Brett, 1966, Garc~a and Sosa, 1973) 

Storage lnsects, prlnc~pa11y Acantl,osce1:tde_s obtectus and Zabrotes 

subfasclatus are coromon throughollt Lat:m Amenca, but dlrect 10S8 estlmates 

are surprlslngly low (Schoonhoven, 1976) Ind:trect1y, these lusects force 

the rapld sale of graln post-harvest and short-storage perlods :tn granar~es, 

and so cause post-season prlce collapse and marked seasonal prlee fluctua

tlons (CIAT, 1977) 

Nematodes have been llt tIe s tudled l.n Latlu Amen.ca but are reported 

lJDportant ln Brasll, Chl.le, Mex~co and Pern (Me11oÍl.lho and Lordello, 

1970, Costa, 1972, Crlspln et al , 1976, Jlmenez, 1976) 



G~ven the maJor dlsease and lnsect prob1ems rnentloned, one cou1d 

expect extenslve breedlng programs almed at lntroduclng ldentlfled 

res1stance genes lnto natl.onal1y J.mpQrtant var:tetles Wh11e genetlca11y 

lmproved l1nes are avallable ln severa1 countrles (Orosco, Cardona and 

Carnacho, 1964, Vlelra, 1970, 1974, 1977, Lopez, 1972, Cafatl and Alvarez, 

1975, Lopez and Andrade, 1975, Bastldas, 1977), and have lmproved ylelds 

(Cafatl and Alvarez, 1975, Bastldas, 1977, Vlelra, 1977), thlS lS not 

general1y the case lnstead maJor varletles such as Flor de Mayo and 

Jamapa (Mexlco), Alubla and Caballero (Argentlna), Tacarlgua (Venezuela) 

and Pornpadour (Dornlnlcan Republ1c) are mass or lndlvldual p1ant se1ectlons 

from unlmproved land race cu1tlvars (Crlspln, 1968, Ortega and Barrlos, 

1972, INTA, 1977, F Saladln, unpubllshed) R1CO 23 was lntroduced to 

BraZll ln 1954 (Vlelra, 1959), lS susceptlble to BCMV, rust, aothracnose 

and bacterlal bl~ght (CIAT, 1976b) but remalns Olle of the prlnc~pa1 

var~etles 10 tlus coulltry (Vlelra, 1970, 1974, Vlelra .et ~ , 1972) 

Seed color preferences presumably 1~mlt movernent of lmproved genotypes 

between countrles 

Agronornlc constraluts, partlcularly problems of phosphorous or 

nltrogen deflclency, and so11 aCldlty a150 contrlbute to poor yle1ds 

Analysls of 110 Central AmerIcan 50115 showed 20r of 1ess than pH 6 O 

(Muller ~ al , 1968), 66% hlgh1y deflClent ln phosphorous (Fassbender, 

Mu11er and Ba1erdl, 1968) and 7Sr nltrogen dehc~ent (Dlaz-Romeu, 

Balerdl and Fassbender, 1970) Central Amerlcan bean fert111zatl0n 

trla15, revlewed by Fassbender (1967) and Bazan (1975), show w~despread 

response to nltrogen and phosphorous but not potasslum 
I 

The sltuatJ.on ~s s1.ml1ar 1n BraZl1 Ma1avolta (1972) reVlews 232 

bean fertJ.11zatl0n trlals cover~ng 8 states, reportlng responses to 



n~trogen (67 tlIDes), phosphorous (103), potasslum (15), 11IDe (31) and 

m~croelement comblnatl0ns (17) Max~mum y~e1ds of beans or ma~ze ln 

such 50115 can requue more than 2 ° tons/ha P 205 applled (CIAT, 1977), 

due to hlgh phosphate f~xat~on (Fox, 1974), So bandlng 15 essentla1 for 

efflClent fertl11zer use Alunllnum (Buo1 ~ al , 1975) and manganese 

toxlcltles (Doberelner, 1966) and Mo deflclency (Franco, 1977) a150 

compl1cate fertlllzer recommendatlon8 Wlth the low nltrogen status oí 

many 80115 1t 18 unfortunate that P yulgan.s has proved weak ln symbl0-

t1C nltrogen flXatlon Yleld lncreases followlng lnocu1atlon have been 

reported (and are revlewed by Graham and Halllday, 1977) hut lnocu1atl0n 

fallure 15 common Current1y less than 17 of bean seed p1anted ln Brazl1 

recelves lnocu1atlon (ArauJo, 1974) 

In Latln Amerlca, beans are often grown mlxed or lnterca1ated wlth 

other crops, pn.nclpally malze, cassava or potatoes (Moreno, Turrent and 

Nunez, 1973, Andrade, Ramalho and Andrade, 1974, Londoño and Andersen, 

1978) Many d~fferent systems eXlst, 1n sorne countrles accountlng for 

more than 807 of the bean area sown (Gut1errez .et , 1975) Assocl.ated 

culture, tbe growth of two or more crop speCl.es together for much of thelr 

.nfe cye1e, does 1ead to lowered bean yleld (Francl.s al, 1976, 1977, 

Londoño and Andersen, 1978) Ilowever, lt 18 less rlsky and wl11 normally 

prov1de better eConomlC returns over a w1de range of bean and ma1ze pr1ces 

than does monoculture (Lepl.z, 1971, Moreno ct al , 1973, Andrade ~ & ' 
1974, Sorla ~ al , 1975, DeSlr and Plnchlnat, 1976) Whlle yl.elds close 

to 2 ° tons/ha ln a 5 ton malze erop have been reported (Deslr and 

Plnchlnat, 1976), even experlmental ylelds are often much less (Krutman, 

1968, Santa Cecella and Vlelra, 1976) Connnon problems l.nclude relat1.ve 

denslty of mal.ze and bean, tlIDe of plantlng, fertl.llzatlon, and compa

tlbl11ty of cultlvars 



Intercalated Cropplng, the system where crops share the same so11 for 

a part of thelr growth cyc1e, but at d1fferent stages of deve10pment, has 

not been studled as lntenslvely, but 15 commonly less satlsfactory Often 

the legume component lS planted toward the end of the season and must 

battle drylng condltl0ns to flower and yleld (Gomez and Sandstra, 1977, 

D R Lalng, unpubllshed) Developrnent of later maturlng malze popu~tlons, 

as propased for sorne regl0ns of Central Amerlca, can only aggravate tlus 

problem 

IV ObJectlves and Strategles of the CIAT Bean Program 

The CIAT bean program has a slngle maJor obJectlve, to lncrease the 

i'l.eld and productlvlty oi fleld beans throughout Latln Amerlca Increases 

ln productlon of at least 3% per annurn are needed to match populatl0n 

growth rates, and even at a 67 per annum product1on 1ncrease, ln1t1al 

Sllght prlce falls wauld be offset by s~gnlflcantly lncreased demand arnong 

rnlddle and low lncome faml1les (Andersen, Londoño and Hoover, 1976) In 

~ 
contraft to the tlgreen revolutlon" crops,. rl.ce and wheat, such yleld 

lncreases wauld n€ed to be effected ln a predomlnantly subslstence crop 

WhlCh lS rarely lrrlgated or adequately ferllllzed, and ln WhlCh gralu 

color preferences would affect acceptance of 1ffiproved cultlvars 

The prograrn wauld hope to actneve ltS goal through J.ts actlve experJ.-

mental program, thraugh tralnlng and support for Latln SClentl.sts worklng 

ln natlonal programs, and through callaboratlve research both wlth Latln 

Amerlcan and other laborator1.es Clearly lts actlvltles should nat 

dupllcate or compete wlth rhose of the nat10nal bean programs, but 

relnforce theru l.n speclflc areas 
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Two maJor areas Wh1ch CIA! can emphaslze wlth comparat1ve advantage 

are the ma1ntenance, characterlzatlon and dlstrlbutl0n oí bean germplasm 

and the development oí genetlca11y lmproved maten.als WhlCh could be 

funne11ed to approprlate natlonal programs It has already been shown 

that a number oí currently lmportant varletles are unlmproved landraces , 

havlng lIID1ted dlsease res1stance MaJor breedlng programa are needed 

lf yle1d lS to be lncreased but severa1 natl0na1 programs have nelther 

staff nor íaCl11tlCS to undertake them (Roberts, 1970, P1nchlnat, 1973b) 

It 18 also dupllcatlve and lnefflclent to malntaln separa te germplasm 

co11ectlons In each natlona1 program and to effect the same hybrldlzatlons 

In a number of locatlons CIA! therefore has tr1ed to deve10p an lnnova-

tIve breedlng approach WhlCh concentrates hybn.dlzatlon actlvltles 1n only 

a few 10catlons, but encourages the test1ng of ear1y generatlon mater1a1s 

by approprlate natl0nal programs 

What tralts and breedlng methodologles to emphaslze? Jennlugs (1974) 

cons1derps lnCrease 10 yle1d pateotla1 the prlIDe goal for any breedlng 

program assocIated wlth statlC agrlcu1ture, and cltes yle1d 10creases 1n 

rlce followlng changes ln plant he1ght aud graln to straw ratlo The 

bean Qltuat10n, however, appears qUlte d1fferent, especla11y 1n Lat1n 

Amerlca where on1y a sma1l proportlon of the crop lS 11kely to be grown 

under l1.1gh lnput technology Thus, 

1) No tralts of posltlve va1ue equal to those dlscussed by Jennlngs 

have been 1dentlfled 10 vu1gar:1s Speclflc attrlbutes have been 

proposed as breedlng goals (Wal1ace, Ozbun dnd Honger, 1972, Adams, 

1973) boe yle1d galn to date has becn 11mlted 

11) Ibe yle1d potentlal of beans lS a1ready 8-10 tImes, the yle1d obtaln-

ed by mast farmers (Cartree and Hanks, 1974, CIAT, 1974) 
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~iL) Slgnlflcant yle1d los ses ln beans fol1owlng dlsease or lnsect attack 

were detalled ln Sectlon 3 The potentla1 for rapld galn from 

dlsease breedlng 18 eVldent ln the 700 kg/ha yleld lncrease 

achleved by Cafatl and A1varez (1975) fol1owlng lncorporatlon of 

BCMV reslstance lnto the Chllean varlety Tortola 

lV) Reslstance to mu1tlple pathogens wl11 be obtalned most efflclent1y 

when a number of hlgh yle1dlng cultlvars are comblned wlth reS1S-

tance sources early III the breedlng process 

Breedlng for lmproved protelll content and quallty III beans (Ml1ner 

~ al , 1973, Wettwer et al , 1975) a150 seems un]ustlfled at thlS t~e 

Though an understandlng of the genetlc control of seed proteln blosynthe-

SlS lS closer followlng recent research (B11SS and Hall, 1976, Yu Na and 

Bll.ss, 1978), no maJor gene contro1l1ng proteln bl,osynthesls or amlno aCld 

composltlon has been ldentlfled and broad sense herltablllty estlmates for 

proteln content are froro low to medlum (BllSS and Hall, 1976) Cornmonly, 

but not lnevltab1y, percent proteln 18 negatlve1y corre1ated to yleld 

(Evans, 1973) 

Surnmarlzlng these pOlnts, lt appears that the most loglcal approach 

for relatlvely short-term yleld galns ln beans lS to emphaslze d18ease 

and pest breedlng, but slmu1taneously to wlden avallable genetl.c dlverSlty 

l.n characterlstlcs such as lodglng reslstance, 1ength of erap eycle, plant , 

archltecture, and the efflclent translocatlon of energy reserves, WhlCh 

could lncrease the yle1d potentlal oi the crop Proteln content, qua11.ty 

and dlgestlblllty must be malntalned near current 1evels 

To thlS end the b~an program has mounted a three pronged breedlng 

program, as shown ln Flg 1 HMalnstream" breed1.ng act:tVl.t1es emphasl..ze 

reslstance to BCMV, rust, anthracnose, angular 1eaf spot and Empoasca, 
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seekÁng to obtaÁn rnultlple reslstance ln materlals of hlgh yleld potentlal 

An early goal, to recover the superior yleld potentla1 of b1ack seeded 

cu1tlvars (Hoh, 1971) 10 materlals of other seed colors appears, already, 

to have been accomplÁshed Ihe varÁable growlng condltl0ns and seed color 

preferences of the dlfferent bean produclng regl0ns of Lat1n Amerlca for 

WhlCh hybrld materlals are be1ng developed, coupled w1th the need to 

transfer materlals as rapidly as posslble, have necessltated sorne departures 

froID tradltl0nal breed1ng methodologles Ihus, 

1) four baslc bean ldeotypes correspondlng to dlfferent product1on 

cond1tl0ns of Lat1n Amerlca have been descr1bed (Table 111) and are 

sought by program breeders 

11) early generatlon test1ng of hybrld materlals at CIAr emphaSlzes 

d18ease reslstance)permlttlng rap1d reductl0n ln the number of 

materlals belng handled, and the d1str1but1on of manageable popula-

t10ns of early generatlon maten.al to natlonal program SC1.entlsts 
y ..... 

for evaluatl0n of yleld and adaptat1on, and screenlng agalnst local , 

races of maJor pathogens Flg 2 shows the screenlng sequen ce for 

materlals produced by the program 

r11) 1.TI collaboratlon wlth the Blometry Un1t, program breeders have 

developed a computer prograrn (SIFFRI) to flag favourable genes 

11kely to occur ln segregatlng maten.als, and also to en sur e that 

natlonal programs recelve only those materlals WhlCh are 11kely to 

l.nterest them 

An lmpllcatlon of tlu.s methodology lS that CIAT ltself wll1 produce 

few flnlshed varletles Flg 3 outllnes a posslble t1me frame for the 

movement of dlsease res1stant and hlgher yleldlng materlals to natlonal 

programs, and to farmer's flelds 

BIB. 



TABLE 111 

CHARACTERISTICS OF FOUR BEAN IDEOTYPES USED IN PHYSIOLOGICAL 
BREEDINC:PROGRAM 

1 Common Features 

2 Speclflc Attrlbutes 

A 

B 

e 

D 

* 



Figure ~ SEQUENCE OF PARENTAL SELECTION, HYBRIOIZATION ANO PROGENY TESTING OISTRIBUTION 
ANO EVAlUATION, USEO AT CIAT 

OISEASE ANO INSECT TOlERANCE 
GOALS 
1ÑCREASEO TOLERANCE TO BGMV, 
ROOT ROTS, BACTERIAl BlIGHT, 
r:..MPOASCA 

INTERMATING AND RECURRENT 
SELECTION 
SCHEME VARIES WITH OBJECTIVE 

AGRONOMIC EVALUATION ANO 
PROGENY TESTING 
IN SPECIAL N RSERIES 

OUTSTANOING 
MATERIALS 

PARENTAL SELECTION & CROSSING 

300 PARENTS 2000 CROSSES/YR 

~----------~--------~ 
t~INSTREAM BREEOING PROGRAM BEAN YIElO ANO ARCHITECTURI 
GOAlS BREEDING 
YIElO, RESISTANCE TO BCMV. GOAL S 
Et1POASCA, ANTHRACNOSE. ANGULAR 1 NéREASED lATENESS, LOOGI N( 
lE~T, RUST l RESISTANCE, YIElD POTENTlAI 

ANO NITROGEN FIXATION 
~.. ¡, 

FZ FIElO TESTING CIAT INTER~~TING ANO RECURRENT 
100-200,000 PlANTS/YR SElECTION 
SELECTION FOR BCMV ANO RUST SCHEME VARIES WITH OBJECTlI' 
RESISTANCE I1 
~~~~CTlON FOR POOR ARCHITEC-.. "' _____ _ 

F FIELD TESTING CIAT ~ - F YIELO TESTING 
4~lO.000 OBSERVATION ROWS/YR 4 5 
RE-EVAlUATION RUST. BCMV F6 ADAPTATION 
RESISTANCE. PRElIMINARY YIElO 
SCREENING 

Fa - MUL TI LOCATION TESTlNG 
4 00 MATERIALS/YR 
REPLICATEO YIElO TRIAl-CIAT, 
OBSERVATION ROWS-GUATEMALA 
AND BRAZIL SCREENING FOR 
ANTHRACNOSE, EMPOASCA, PHOTO-, 
PERIOO, ANGULAR l AF SPO 

F5-F6 - ELITf PROGENY YIELOI 
TRIAL, 150 lINES/YR SEPARATEO B~ 
COLOR, CHARACTERISTICS BUT 
TESTED IN MI N I MUM OF 20 
COUNTRIES 

FURTHER SCREENING AND SElECTION I 
BY NATIONAl PROGRAMS 

FOOTNOTE ThlS outllne reflects the lnputs of all program staff at CIAT but partlcularly 
reflects the work done by Drs S R Temple and S Slngh 
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Parallel~ng ma:l.nstream breed:l.ng act:l.Vlt:l.eS and feedlng new materlals 

d~rectly to ~t, are programs to develop and l.U1prOVe spec:tf:le physl.ologl.cal 

or dlsease res~stance tra~ts Areas under study lnclude lmprovement l.n 

lodglng resl.stance, development of ll.nes wlth longer growth cycles, 

breedlng for :l.ncreased n:l.trogen f~xatl.on and pyram~dlng tolerance levels 

for dlseases such as BG}N and bacter~al bllght 

goals are achleved, these actlvltles wlll assume lncreaslng lmportance ln 

the breedlng program 

~~lle the emphasl.s to the mOIDent has tended to be wl.th bush beans, 

yleld ~ncreases wl.th cll.mblng cultl.vars are a180 l.mportant, partlcularly 

at the hlgher elevatl.ons Here the need to understand mal.ze-bean ~nter-

actl0ns lS a compllcat:mg factor, partl.cularly for the low-l.nput agrlcul-

ture adopted l.n most mlxed croppl.ng systems PhySlologlcal, agronornl.C 

and IDlcroblologl.cal studl.es of assoclated plantlngs are necessary, but 

would be dlfflcult to mount wlthln natlonal program actlvltl8S Th18 

Sltuat10n 1$ lllustratlve of another area where the rnultldlSClpllnary 

and l.nternatlonal approach of the CIAT bean team can be hlghly effectlve 

Wlth new var1etles and rnethodologles forthcomlng¡locatlon speclflc 

agrollornl.C alld adaptatl.on studles wl.ll be needed These wl.ll stress 

natlonal programs who wlll need addltlonal young SC1entlsts tra:wed l.n 

practlcal fleld-orlented bean research Tralnlng J.S an lntegral part of 

bean program actlvlt1es, and wlll be dlscussed ln greater detall on page 

;¿(, 

V Stafflng of the CIAT Bean Program 

Currenr fundlng of rhe program lS for a core sCl.entlflc staff of 11 

senl.or sClentl.sts, as shown ln rable IV All posltlons reflect natlonal 



* 

TABLE IV 

SCIENTIFIC STAFF, BEAN PRODUCTION PROGRAM, 1978 

Research F~eld 
Staff Member ...... t<.at lona11ty and POSl.t1on Research Ass~stants 

p H Graham Australl.an Coordl.nator-
Ml.crobl.ologl.s tI J C Rosas & S Vl.tery 

A v Schoonhoven Dutch A/Coord:mator-
Entomologl.st L A Gomez & 

J A e Davl.s Engll.sh Breeder-Agronoml.st S Carcl.a [, 

D R La1ng Australl.an Physl.ologl.st S Zuluaga & J Restrepo 

'" f/, 
-l:r ¡¡alaaar Peruv1an Vl.rologl.st M Castano & 

J H Sanders Amer:l<::.an Economlst C Alvarez & N R de Londono 

H F Schwartz Amen.can MycologlSt P Guzman [, R Rlvero 

S P Slngh Indl.an Breeder (R Campos 

S Temple Amen.can Breeder L 
M Thung IndoneS1an Agronom1st-Sol.ls e Medl.na & 

o ll~ysest Peruvlan AgronOIDl.st F TakegaIDl. [, 

1 On sahbat1cal leave unt).I August, 1978 
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programs needs, w~th breed~ng snd pathology emphas~zed, as IDlght be expected 

froID preV10US d~scuss10n In addltlon a separate germplasm faclllty has 

been establlshed at CIAT wlth Dr' Llonel Song and Dr Robert Luze colla-

boratlng closely wlth bean program staff Two addltlonal posltlons, for 

work wlth the ICTA bean program ln Guatemala,have been provlded through 

speclal fund support from USAID, and are current1y fl11ed by Dr S R 

Orosco (plant breeder) and Dr Kasuhlro Yoshu (Plant Patho1og1st) 

Recently Dr G E Galvez was named to the posltlon of coordlnator of bean 

research ln Central Amerlca, statloned In San Jose, Costa Rlca 

VI Research Hlghllghts of the CIAT Bean Tearo 

It lS lmpOSSlble In thlS document to reV16W 6xhaustlvely the varlOus 

research actlvltles oi bean team staff Greater detall lS avallable ln 

the annual reports of the program, and ln the publ1catlons of ~nd~vldual 

SClentlsts (see Sectlon VIII) 

1) Research Locatlons 

Experlmentatlon lTI the perlod 1973-1977 has concentrated on 6 

locatlons, represent~ng a range of temperature, ralnfall and s011 

COnd1.tlons These are shown ln Table V, ln decreaslng order of 

current 1mportance Addltlonal locatlons used for speclfJ.c experl-

ments or actlvltles w1thln ColombJ.a, as well as Sl.tes of col1abora-

tlve experlments ln other countrles are shown In Flg 22 Work ln 

the extreme1y aCld S011 of che Colomblan Llanos has been dlscontlnued 

2) Ger:mpl asm ¡:valuat:wn 

The CIAT collectlon of Phaseolus vulgarls 18 recogolzed by the 

IBPGR as the maJor holdlng of bean germp1asm ln the world The 

16,000 plus acceSSlons derlved froID more than 20 countrles represent 



Lo 

1) 

2) 

3) 

4) 

5) 

6) 

a 

b 

TABLE V 

CLIMATIC Ah~ EDAPHOLOGICAL DATA FOR TilE MAJOR LOCATIONS 
USED IN CIAT BEAN RESEARCH, 1913-1978 

A10,tude I Mean Temp Ramfall Organ:u: 
, 

P content I , o 
rnro/year (1) pH ppm Bray II ' cat:lOn (masl) C Matter ___ M 

CIAT. Palmlra 1000 24 O 1000 6 80 6 9 46 3 

Popayan a 1760 18 O 2500 7 56 5 O 2 4 

CIAT, Santander 

Obonuco b ! 

b 2250 

I 

13 1 606 Tlba1tata 

Tun.pana b 
! 13 28 O 1200 3 1 6 8 138 

In cooperat~on wlth the Secretarla de Agrlcultura de Cauca 

In cooperatlon wlth the Instltuto Co10mblano AgropecuarlO (ICA) 

* 

So:tl 
Texture 

C1ay 

Clay-Loam 

Clay 



a wlde genetlc dlverslty ln regard to plant type, flowerlng and 

maturlty behavlor, yl.eld components, and dlsease and lnsect 

res:tstance Flgures 4, 5 and 6 contrast speclflc characterlstl.CS 

of sorne germplasm acceSSl.ons 

Inl.tlal evaluatlon of the acceSSlons dlsclosed sorne 800 materlals 

wlth partlcu1ar prornlse These have been lntenslvely re-evaluated, sorne 

50 descrlptors 111 al1, bell1g c0l1s1dered Table VI glves mean values and 

range for sorne of the agronornlc descrlpto,:> used, Table VII the response 

of acceSS10ns to long days, a factor llkely to be lmportant ln movl.ng 

germplasm between countrles 

Prl0rlty ln pathology has been ln screenlng for reSl.stance to rust, 

BCMV, BG~W, web bllght, anthracnose and bacterl.al bllght, as sho~~ ln 

Table VIII Screenlng for toleran ce to angular leaf spot vas 1.nltlated 

ln 1977 when economlC survey8 (p 2~ --'---' showed appreclable 10s8 to 

WJ.th the exceptlon of BG~W, th18 pathogen 1.n eolomblan bean flelds 

bacterlal bllght and web bllght, for Whl.ch only fleld tolerance has been 

lde.ntlf~ed to date, germplasm llnes have. been ldentl.fled (or obtalned 

froID other Gources) wh~ch are tolerant or res1stant to e.aeh of the maJor 

pathogens of the reglon (see Table IX) Evaluatl0n of the dlffere.nt 

res1stance sources cont1nues, 1n several cases reveallng cultlvars w1th 

mult~ple d~sease reslstance (Table X) 

Among 1nsect pests emphaslS has been on Empoasca specJ.es WJ.th more 

than 8000 cultlvars evaluated Sl.nce 1974 Dlfferences ln the susceptl-

bJ.IJ.ty of cultJ.vars to th,S J.nbect are eVldent ln Flg 7 Studles have 

a1so been lnltlated to conflrm reports of reslstance to Hyelema, Apl.on, 

and Epllachna 
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TABLE VI 

RANGE AND NEAN VALUES FOR; SONE OF THE DESCRIPTORS 
USED IN DESCRIBING CIAT GER}WLASM ACCESSIONS (FROM 

CIAT, 1976b) 

Descr~ptor Unlt Accesslons Mean Value 

Tlme for emergence Days 779 5 4 

Hlpocoty1 1ength mm 775 39 4 

Canopy Helght cm 635 44 8 

Nade No at flowerlng -- 773 13 3 

Tl..me to fJxst flower Days 780 37 2 

Plant He1ght Cm 768 79 8 

Racemes/plant -- 753 11 5 

Pods/plant --
i 

754 16 9 
, 

Seeds/pod -- 759 5 O 

YH:.ld g/plant 754 11 O 
------

Range 

4 to 12 

18 to 69 

23 to 69 

5 to 30 

31 to 82 

13 to 257 

2 to 51 

3 to 79 

2 to 9 

2 to 45 



Days 
Cl ..... -:: ... "'\-.... +10<"\ 

flowerl~de1a ed
2 

Growth HabJ.t 

1 

II 

III 

IV 

A.ccess1onsl resPQT'lse ~~,"m 
"1 

TABLE VII 
I 

PHOTOPERIOD RESPONSE OF 808 ACCESSIONS OF 
P VULGARIS TESTED AT CIAT FROM 1975-19771 

1 
.... <.4 

97 
(43) 

163 
(55) 

61 
(30) 

15 
) 

336 
(41) 

I 
Photoperlod Response 
234 

_--,,-4_-10 .. _' _ 1l-:.óc2 O"-.._....:2""1'-'-~3"-0 

22 
(10) 

40 
(14) 

26 
(13) 

7 
( 9) 

95 
(12) 

59 
(26) 

67 
(23) 

41 
(20) 

18 
(22) 

185 
(23) 

30 
(13) 

17 
( 6) 

38 
(18) 

10 
(12) 

95 
(12) 

Total AcceSSlons 
Tested 

5 
>30_+-~ 

18 
( 8) 

7 
( 2) 

40 
(19) 

32 
(39) 

97 
(12) 

266 

294 

206 

82 

808 

1 
F1gures ln parentheses glve "1 of each group showlng response 

l 
F10werlng delay ln 18 h photoperlod comapred to normal 12 h 20 ffiln photoperlod 

(Lalng, pers comm, 1976) 



TABLE¡VIlI 
I 

NIJHBER OF ACCESSIONS FROH THI:: CIAT CI::RNPLASH 
FACILIIY EVALUAIFD FOR RESISIANCE ID SPECIFIC DISEASES 

Dlsease agalnst 

, 
IN IHE PERlaD 1972-1977 

I 

Year Total 
whl.ch screened 1972 1973 1974 1975 1976 1977 Screened 

Rust 1320a 175 346 1500 1700b 5041 

BCMV 1950 100 587 78gb 3426 

BGMV 1236 3700 2150 1150 8236 

Anthracnose 100 524 600b 1224 

Bncterlal Bll.ght 200 283 330 366 4000 5179 

Web Bhght 11;27 2952 3505 7884 

Rugose mosnlC 190c 190 

Oldlum 1754a 1754 

Roet rets 150 900b 1050 

a Evaluatl0ns fraID agronomlc trlals wl.th natural eplphytotlcs 
I 

b lncludes ma]orl.ty of promls1ng germplasm l1nes 
I C Includes majOrlty of parental mater~als used by breedlng 
I 



TABLE IX 
i 

SOURCES OF TOLERANCE OR RESISTANCE rOR MAJOR PATHOGENS AND PESTS 
OF BEANS IN LATIN AMERICAl 

Pathogen or Pest Nature of Reslstance Souree 

BCMV 

Rust 

Anthracnose 

Empoasca 

COl1llll0n Rhght 

BGMV 

Angular Leaf Spot 

Halo Bll.ght 

Web Bl1ght 

Powdery m11dew 

Root Rots 

Rugose Mosa1c 

1 Cu1nvars marked 
program, and are 

Hypersens~tlvlty 

i 
I 

SpeelflC Straln To1erance 

Irnmunlty or Reslstance 

Reslstance 

Tolerance 

Tolerance 

Fleld To1erance 

Reslstance 

Reslstance 

F1eld Tolerance 

ResJ.stance 

Tolerance 

ReS1stance 

Many varletles ~ncludlng Corbett 
Refugee (P690), Toperop (P714), 
Wldusa, and a number of black 
cultlvars from the trpplCS 

Hany varlet~es lnc1udlng Imuna, 
Red MeXlcan 35, G N 16 

Compuesto Chlmaltenango 3 
Turrlalba 1(P709) ICA-Pl)ao (P675) 
MeX1CO 309 (P699) Ecuador 299 
(P693) Cornell 49-242 (P685) 

Cornell 49-242 (P685), Kaboon 
Nexlque 222 or 227, TO, TX 

El 310 732 (P325), P414, 
Nuanda 5 (PI¡66) 

PI 313 343 
(P26I), PI 
(P698) G N 

(P662), PI 282086 
207 262 (P684) Ju1es 
Nebraska #1 Sel 27 

Mlranda 5 (P466), Turrla1ba 1 
(P709), Porrlllo 1 (P757) 

Caraota 260, Ep1cure, P7l3 

Redkote, Great North UI 16 831 

P17, P358, P401, P716 

Toperop (P714), PI 306149 
(P278) 

PI 203958, PI 165, 435, P566, 
P746, PI 325, 619, PI 311991 

P259, P398, P694, P698, P699 

(P---) are ma1ntalned 
ava11able on request: 

as prom:tslng materlals wltllln the CIAT bean 
, 
I 



TABLE X 

PROHISING LINES WITH MULTlPLE DISEASr: RESISTANCE OR TOLERAN CE ro 

Prom~s:mg 

NO 

P167 

P168 

P179 

P189 

P203 

P204 

P256 

P334 

P349 

P507 

P631 

P670 

P782 

, 
FUNGAL AND BACTERIAL PATHOGENS IN VARIOUS FIELD NURSERIES 

IN COLOMBIA 

D~sease 

Rust Anthracnose 

1 R 

1 R 

R R 

R R 

1 R 

R 1 

1 1 

1 R 

1 s 

1 R 

R R 

R R 

1 R 

Reactlon 
Web 

Bhght 

I S 

s 

T 

s 

s 

S 

s 

T 

s 

T 

s 

T 

T 

Powdery 
M~Idew 

s 

s 

N 

s 

s 

s 

I-R 

s 

I-R 

S 

s 

s 

s 

Gray 
Spot 

I-R 

I-R 

N 

I-R 

s 

I-R 

s 

I-R 

s 

T 

I-R 

s 

I-R 

Cornmon 
Bhght 

S 

T 

T 

S 

T 

T 

S 

s 

s 

T 

s 

s 

T 

* R= res1stant, T= tolerant, 1= Ántermeqlate, S= susceptlble, I-R= res1stant 
durlng natural epldemlcs, reqlllre control] ed tests to conflrm reslstance, 
N; P ll0e not observed for reactl0n to speclflc pathogen 

I 



Ri'!SIstance of ,he vanety 6ralll 1087 to Empoasca under dry $eason i;ondluons a'<. C\Al 
The vanety 00 the rtght lS ,he susceptIble Calima 



To ensure the ava~labl11ty of such germplasm to natlona1 programs 

a11 lnformatlon lS sto red on tape and an on-1~ne Ilnkage malntalned to 

a maJar computer ln Bogota I Requests for speclflc combl.nat1ons of 
I 

characters can usua11y be met wlthln 24 hours For the more lmportant 

"promlslng" maten,aIs a cataIog~e has been prepared and dlstrlbuted 

I 
11stlng characterlstlcs of each cuItlvar (CIAT, 1976b) More than 11,000 

acceSSlons have been slupped from the germplasm facll1,ty sJ.nce 1974 

An essentlal second level of germplasm screedlng lS the deveIopment 

of 1nternat1onal res1stance nurser~es Screenlng for rust res1stance 

prov1des an ObVl0US exampIe In1t1a1 screenJ.ng at CIAT :1dentl,hes 
, 

varJ.etles reslstant to local rust races but does not consJ.der races 

preva1ent ln other areas In 1975-76, 123 bean cultlvars reported as 

reslstant to beau rust were evaluated ~n 32 trlals (10catl0ns and seasons) 

No cultlvar was reSlstant at every lacatl0n, but sorne cultlvars showed 
I 

wlde toleran ce (Table XI) and must be cons~dered excellent reslstant 

sources Knowledge oí reSlstance patterns wl11 permlt rapld ldentlfl-

catlon of emerglng rust races and effectl,ve deployment of reslstance 

genes, thus mJ.ulm1z1ng genetlc vulnerabl11ty Internat~onal nurser1es 

are a1so dlstr1buted for 
I 

antht'8cnose, BGMV and web b11ght 
! 

3) Plant Breed1ng 

Plant breedlng goal s and ma1nstream breedlng operaLl0ns were 

dlscussed on page I~ Plant breedlng methods have evolved con-

slderab1y from the modest breed~ng effort J.nltlated lU 1974 
! 

Currently more 

wlth more than 

than 200 parents are used J.n the crosslng program 

I 2,000 dJ.fferent crosses effected each year (see 
I 
I Flg 8) CIAT has ldeal condlt10ns for large seale, earIy genera
I 

I t10n, f~eld test1ng of progeny, more than 200,000 F
2 

plants be1ng 



TABLE XI 

REACTIONS OF HOST \.nDELY RhSISTANT ENTRIES TO BEAN RUST 
(UROMYCtS PHASEOLI) IN THE 1975 AND 1976 INTERNATIONAL 

BEAN RUST NURSERY (IBRN) DATA ON NUMBER OF 
LOCATIONS WERE THE ENTRIED RECEIVED DISEASE RATINGS1 

~ 

Number of locatl.ons 
Promlslng 1975 1976 

NO Identlflcatl0n IH R Int S ND IH R Int S ND 

P793 Compuesto Cblma1tenango 3 4 3 2 1 5 5 9 2 1 O 

P709 TurTJ.a1ba 1 4 3 2 3 3 3 7 6 1 O 

P675 lCA P1Jao 3 1 4 3 4 3 6 7 1 O 

P699 HeX1CO 309 6 S 1 O 3 6 3 3 2 O 

HeX1CO 235 2 1 2 O 10 6 4 4 2 1 

P509 San Pedro Plnula 72 4 3 3 2 3 4 6 5 2 O 

P693 Ecuador 299 5 7 1 O 2 3 6 6 2 O 

P685 Corne11 49-242 3 5 4 1 2 2 4 9 2 O 

P239 P 1 226-895 4 6 2 O 3 1 5 7 2 2 

1 i 
IM= Irnrnune, R == Resl.stant, Int = Interinedlate, S = Susceptlble, ND == no data 
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eva1uated under field conrl~t~ons ~n 1977 alone (Flg 9) It ~s 

antlc~pated that more than t,OOO F4 fam11~es, comblnlng hlgh yleld 

wl.th 1ncreaslng d1sease reslstance w111 be aval.lab1e for selectl.on 

by natlonal programs each year Multlp1e dlsease reSl.stance has 

already been ldent1fled 1n many hybrld populatlons now undergolng 

prel~mlnary y1eld tests The addltlon to the program of addltlonal 

SClentlsts ~n the areas of y~eld breedlng and the breedlng of 

c11mblng beans should also perfilt more rapl.d galns than orl.glnally 

antlclpated 

4) PhySlOlogy 

Whl.le the genus Phaseolus has been studled 1ntenslvely 1n tempe-

rate regl0ns, especlally the USA, physlolog1cal studles under tropl-

calor semltroplcal condltlons have been ll.mlted 

Growth analyslS experlments conducted durlng the perlod 1975-

1977 def~ned yle1d llmJ.t:mg factors ln 5 varletles, representatlve 

of the four growth hablt groups recognlzed at CIAT (see Tab1e XII) 

The d~fferences ln mean yleld between the groups 18 clear, the 

earllness of Type 1 plants apparently 11IDltlng IDaX1IDum leaf area 

and thU8 LAD For a11 varlet~es lncreased node structure and leaf 
I 

areas are strongly 
i 

related tOlyleld 
I , 

Flower and pod absclsslon has proved a IDaJor prob1em ln beans, 

i 
al1 cultlvars tested showlng clase to 70% flower and pod abSélSSlon 

(Table XIII) AbsClsslon ~s greatest ln f10wers and pods hlgh ln 

the c.anopy, on branches, or 10 the hlgher posltl0ns WlthlI1 a raceme, 

wlth flrst formed flowers more' llkely to mature than those produced 

later I Growth hablt groups have dlstlnctly dlfferent patterns of 

flower productlon, a factor 11ke1y to be lmportant lU varlétlés 

grown under ralnfed condltlons (Flg 10) 
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TABLE XII 

YIELD PARAMETERS FOR CULTIVARS OF P VULGARIS FROM DIFFERENT 
GROWTH HABIT GROUPS IN GROWTH ANALYSIS EXPERll!ENT AT CIAT 

Cult~var 

Growth hab~t 

2 
Mean yield (14r mo~sture), g/m 

Number of exper~ents 

2 
Pod number/m 

Bean per pod 

Bean s~ze. mg/bean 

Max~mum node number/m
2 

Hax~mum leaf area ~ndex 

Leaf area duratlon
a 

Leaf area durat~on 

Leaf area durat~on 

Days to f1ower~ng 

Days to matur~ty 

(F-H) 

(E-M) 

(E-F) 

(E-M) 

Y~eld/day (p1ant~ng to matur~ty) 

Yleld/LAD (E_M)c 

P635 

1 

230 

142 

2 55 

544 

363 

3 03 

23 

95 

118 

25 

64 

3 3l 

1 95 

, 

P788 P566 

1 Il 

242 273 

2 9 

246 216 

3 20 5 56 

272 195 

587 

3 43 3 57 

18 36 

96 94 

114 130 

25 33 

67 73 

3 36 3 51 

2 12 2 10 

b ' E ; emergence. F ; flowen.ng, H; phy~J.ologlca1 rnaturlty 

e 2 2 
Leaf area efflclency, g/m days/m 1and area 

P498 

III 

322 

3 

265 

4 36 

240 

923 

4 14 

41 

123 

164 

33 

81 

3 73 

1 96 

P589 

VI 

365 

3 

294 

5 69 

185 

864 

5 99 

81 

180 

261 

41 

89 

3 88 

1 40 

(La~ng, pers cornm, 1977) 



TABLE XIII 

FLOWERING AND POD ABSCISSION DATA FOR 3 CULTIVARS 
OF PHASEOLUS VULGARIS, CIAT 1975 

Cultlvar P635 P566 

Growth hablt 1 II 

Total number of flowers/plant 37 39 

Pods absclssed < 3 cm 21 20 

Pods absclssed >3 cm 7 5 

Pod set efflclency (n 24 36 

F1owen.ng perlod (days) 18 19 

Perlod to fonu 607 flo><ers 4 10 

Pod set efflclency durlng 
flrst 60% flowers formed 36 60 

Pod set efflclency durlng 
last sor f10wers formed 7 o 

(Lalng, pers cornm , 

P326 

III 

39 

13 

9 

44 

17 

10 

70 

6 

1976) 
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Treatments alterlng qOUrce-slnk relatlonshlpS markedly affect 

yleld Thus a photoperlod~cally lnduced delay ln flowerlng permltted , 
I 

greater node development and leaf area accumulatlon, and lncreased 
I 
I 

yleld nearly sor (Table XIV) 
I 

The yleld of 4 12 tons/ha 1n th1S 

experlment glves an ldea of the yleld potent1al of even unlmproved 

cultlvars Increase ln source capaclty 18 not the whole solutlon to 

low ylelds, however, as abort1on can occur even as stems accumulate 

carbohydrate 

5) ~llcroblO~ _ 

M1Crobl01og1cal stud1es have emphaslzed varlE;tal dlfferences 1n 

nltrogen flxatlon and carbohydrate supply to nodules 

eult1vars have proved act1ve 1n nltrogen f1xat10n wlth seasonal 

rates of N2 flxed ln excess of 40 kg/ha 

rateS:Ln 1,,\ .('h cult1vars ,-s more than comparable wlth data from 

other graln legumes, flxatl0n by determ1nate, early flowerlng cultl-

vars has proved weak, as shown 1n Flg 11 In a number of experl-

ments nltrogen (CZH2) f1xatlon has been posltlvely correlated wlth 

carbohydrate supply to nadules, aga1n wlth maJor dlfferences apparent 

between cultlvars (Flg 12) 

The effeet of cultural factars such as aSSoclatl0n wlth malze, 

plantlng denslty, and phosphate fertl11zatl0n on n1.trogen flxatl0n 

by beans has also been evalu~ted (Graham and Rosas, 1978a, b) 

Addltlanally CIAT malntaluS a collect10n of sorne 300 cultures of 

R phaseoll WhlCh are aval1able elther as cultures or peat lnoculants 

6) Pathology 

Sorne maJor actlvltles of the pathology program lncludlng the 

evaluatl0n of germplasm acceSS10ns for dAsease res1stance) act1ve 



TABLE XIV 

INFLUENCE OF PHOTOPERIOD ON YIELD AND OTHER 
PARAMETERS IN THE CULTIVAR P566 

Dlstance from 11ght $ource (m) 
Parameter 

Bean y~e1d (g/m
2 , 147) 

Pods/m2 

Beans/pod 

Bean welght (mg/bean) 

2 
Malnstem nodes/m 

2 Total dry matter (g/m ) 

Days to flowerlng 

MaXlmum lea[ area (m2/m2) 

1-2 

4\"2. 

314 

5 73 

197 

520 

778 

51 

3 96 

(Lalng, 

19-20 

21~ 

208 

5 49 

207 

370 

532 

36 

2 66 

pers cornm , 1976) 
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involvement in the breedlng program, and the coordlnatlon of lnter-

natlonal dlsease nurserles have been mentloned prevlously , 

The productlon of dlsease free foundatlon seed has also been a 

priotl.ty area Studles of farmers seed from the HUlla reglon showed 

low germJ.natlon and great l.nternal fungal contamJ.rratlon (see p5) 

It J.S a relatlvely slmple procedure to "clean" such seed and so to 

ell.mlnate or reduce focl. for eplphytotlcs (Flg 13) Clean seed 

lnltla1ly provl.ded by CIAT rSJ.sed YJ.elds ln the Monjas snd San 

Mateus valleys of Guatemala from 515 to 1,545 kg/ha ln a sJ.ngle 

season CIAT has also collaborated ln producJ.ng foundatlon seed 

for countrles such as Brazll and Peru 

BGMV 15 becomJ.ng lncreaslngly lmportant ln Braz11 and Central 

Amerlca Studles at CIAT have perrnltted for the flrst tlme the 

mechanlcal transmlSSlon and lsolatJ.on of thls Vlrus, thus facJ.lltat-

lng ltS study, as well as thepreparatlon of antlsera WhlCh can be 

used to ldentlfy and compare a number of dlfferent vlruses, as 

shown ln Flg 14 

7) Entomology 

Tolerance to Empoasca, adequate for most grow:mg condltl0ns and 

hen.table, has been l.dentlfJ.ed 1n bean acceSS10ns Unfortunately, 

lt do es not provlde complete protectlon under hot-dry condltlons as 

experlenced at CIAT durlng dry sea son J.rrlgated plantlngs Inte-

grated systems for Empoasca control are belng developed These 

comhlne tolerant cultlvars, speclflc cultural practlces and mlnlmal 

lnsectlClde usage, and provlde the farmer a low cost system for 

control of thlS lnsect Thus studles relatlng leafhopper populatl0n, 

and damage wlth productlon and productlon costs shows optlmum returns 
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for the farmer when Empoasca popu1at1ons are controlled at close to 

1 nymph/leaf (F~g 15) Th15 ~s most 1mportant durlng the early 

growth perlod In other studles lt has al so been shown that mulch-

1ng or aSSOC1atlon of malze wlth beans wlll reduce lnsect attack 

Seed treatment wlth small quantltles of vegetable 011s (a tech

nlque ear11er used tor cowpeas ln Afrlca) has proved hlghly success

fuI ln eontroll1ng the storage pests Zabrotes and Acanthosce11des 

Treatment of seed wlth 5 mI of oll/kg ellm~nated lnsect damage but 

affected nelther germlnatlon nor cooklng qua11ty and appearance 

(Table 15) 

8) Agronomy and S011 Fertl11ty 

Agronomy and so11 fertl11ty studles emphaslze three areas al yleld 

eva1uatl0n, b) phosphate fertlllzatlon and e) malze-bean aSSoclatlons 

Slnce 1974, 750 acceSSlons have undergone pre11mlnary yleld eva

luatlon at CIAT, wlth 291 passed to advanced yleld trlals ln multlple 

locatlons In each semester of testlng, cultlvars ln these trlals 

have ach18ved y~e1ds of more than 3 O tons/ha, the hlghest yleld 

Advanced breedl.ng llnes were flrst entered ln 

the trlals ln 1976, ",hlte and brown seeded 11nes showlng appreclable 

yleld galns relatlve to preVlOUS materlals tested Lh,es from 

1975 are belng 

yleld tested now, and wl11 be avallable to natlonal programs ln 1978 

Detalla of the f~rst lnternatl0na1 yleld and aduptatlon nursery 

(laYAN) held ln 1976-77 are dlscussed on p '41. 

Crltlcal levels of phosphorous tor bean growth have been deter

mlned 1n a ser1es of exper1ments at Popayan~ and optlmum sources and 

means of applylng phosphorous evaluated Phosphorous 18 clearly 
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1 
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10 

Control 1
4 

Control 2 

TABLE XV 

EFFECT OF MIXING WITH MAlZE OIL ON BRUCHID ATTACK, SEED 
GERMINATION fu\~ WATER UPTAKE OF STORED BEAN SEEDl 

Adult 2 
Mortah.ty 

"/ 

22 5 

100 

100 

O 

Eggs 
produced! 
100 g seed 

89 O 

O 

O 

318 8 

Adults 
producedl 
100 g seed 

132 

O 

O 

208 

Seed 
Gerull.natl.on 

,,/3 

85 9 

82 4 

77 6 

79 6 

Welght lncrease 
followlng 24 h 

1mblb1t1on2 

103 8 

102 2 

103 5 

107 7 

1 100 g of seed/repllcate, l.nfested w1th 7 palrs of adults bef01r ol1 treatment 

2 Measured 2 days after 011 treatment 

3 Measured after 180 days of storage 

4 Control 1 lnfested as for treated seeds, Control 2 malntalned at SoC unt11 
tested 

(Schoonhoven, pers comm, 1977) 



cr~tlcal to bean yields ~n much of Latln Amer~ca (Flg 16) so 

conslderable emphas~s is g~ven to select10n of cult1vars tolerat~ng 

10w s011 P, and espec~a11y to phQSphorous effects on NZ flxat10n 

Studles wlth c11mb~ng beans ln monocu1ture or assaclated wlth 

malze have advanced conslderab1y Slnce flrst lnltlated by the program 

ln 1975, an lmportant development belng the partlclpatlon of the 

economlst ln many of the experlments undertaken ThlS lS eVldent 

ln Flg 17 WhlCh compares the optlmum denslty far beans ln mlxed 

plantlng8 wlth malze Whlle the optlmum bean denslty for yleld ln 

each case studled 18 120,000 plants/ha, the denslty for optlmum 

return decllnes wlth lncreaslng malze denslty, wlth bean populatlons 

greater than 100,000 plants/ha rarely )ustlfled 

Though aSSoclatlon wlth mal.ze reduced bush and cllmblng bean 

ylelds 58 and 647 respectlvely, lllltlal observat~ons lndlcated llttle 

or no decllne ~n malze yleld On th~s basla, and for all bean malze 

pr1ce rat10s consldered, ma~ze-bean aSSOc1atl0ns would return more 

to the farmer than monoculture malze Monoculture beans would become 

economlcally vIable when the bean malZe prlce ratIo exceeded 4 1 

(see Flg 18) 
~¡.~ \:.':;) bea'> 

More than 300,germplasm selectlona have been evaluated for yleld 

to date, hlghest yleld belng 2 17 toos of heans ln a 5 5 ton malze 

crop Ylelds ln exeeas of 4 S tons/ha have been achleved ln Popayan 

us~ng old ma1.ze stems as support, and more than 5 O tons/ha on 

bamboo-w1.re trelll.ces Numerous experl.ments have been done to 

evaluate genotype x system lnteractlons for beans To the moment 

lt appears that se1ectlon for bean yleld under elther system 18 

valld, but that redueed varlatlon perrnlts greater preC1Slon In 
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monoculture plantlngs Jn the future malze and beao wl11 need to 

be matched 

9) Econoffilcs 

An economlC survey of 4 maJor bean produclng regl0na WhlCh 

dlffered ln cropplng 8y8tems and adoptlon of technology, has helped 

conflrm program pTIorltles Table XVI provldes detalls of bean 

productlon ln the 4 reglons Productlon functlon analysls was used 

to evaluate factors contrlbutlng to lower yleld ln each reglon, as 

shown for 3 reglons ln Flg 19 

VII Internatlona1 Col1aboratlve Actlvltles of the CLAT Bean Program 

The bean team assumed responslbl11ty from the CCLAR to develop and 

coordlnate a Latln Amerlcan network of bean research workers ln 1975 

Whlle there 18 much talk of cooperatlve networks ln lnternatlonal 

and nat~onal research programs) and even wlthln sorne dlSClp11nes, few 

functlon efflClently Problems lnclude patroolzlng of one group by , 

another, dupllcatlon of actlvltles, ]CalOU81es which cannot be resolved, 

and lack of sufflcleot COTh~Unlcatlon Development must be based on 

respect between collaborators and on the ablllty of the coordlnatlng orga-

nlsm to ldentlfy and satlsfy needs 

Though CIAT worklng relatlons wIth natlonal bean programs were 

generally good prlor to the CCIAR request, program SCIentlsts felt that 

each nat~onal program presented a unlque sltuatlon t to be consldered 

dlfferently accordlng to degree of development, local needs and prlorltles, 

and lnterest ln collaboratlon wlth CIAT It was therefore agreed to dIVIde 

the task of malntalnlng and lmprovlng contact wlth natlonal programs, 

each SClcntlst at CLAT acceptlng responslbl11ty for coordlnatlng actlvltles 



TABLE XVI 

CHARACTERISTICS OF BEAN PRODUCTION IN FOUR REGIONS OF COLOMBIAl 

__________________ =Va.:::l.:::lc::e ___ ""H'''u.:::~.:::l"'a __ i\l1t1oqu~a 

Average farro s~ze (ha) 

Area ~n beans (ha) 

Percentage of farms us~ng 

Irrl.gat~on 

Cert~f~ed seed 

Fert1l1zers 

Herb 1cl.des 

Insectlcldes 

FunglC1des 

Credlt 

Technlcal aSs1stance 

Mlxed cropp1ng 

Machlnery 

Bean yle1d (kg/ha) 

2 Bean equlvalent yleld (kg/ha) 

'* n a = not aVállable 

48 O 

22 6 

45 

52 

94 

33 

87 

97 

87 

71 

O 

100 

906 

906 

1 
Translated from Londoño & Andersen (1978) 

25 2 4 5 

5 9 1 5 

3 O 

7 O 

24 100 

O O 

23 64 

la 59 

53 54 

30 32 

74 100 

44 5 

683 509 

n a '* 919 

Nar1no 

4 O 

1 8 

O 

5 

O 

O 

10 

o 

58 

32 

95 

O 

447 

703 

2 
The bean Y lE, Id equJ.valent estlmates snd lncludes returns frcm the other 
components of the multlple cropp~ng system 



\boc-

IUco' 

1).00' 

10<::0 -

-

f-- -- ---- Ib~O 

"""u~ QÚ';"'J 
-"--,----1 \550 

/ ?? 7 

~ (' éfz7 f\\\::r~~\ I,,--t 

lOBO 

_. 'V, 1 
k>, .. \ Topt':J ~o\'''j 

I-~~---I q lU. 

Tt-..nps 

I\'S~ ,2-\l v f\ V\,)\\\, 
~\"I'l"e 

------1 5'1'6 

f.\d~\ -",'d pe.\ é. ,ha\ ::l ,< \<"\:S ~c:{" P v,-,~S',-){< Ir" \""\ 

1h<e<. b"",,, \='~ oc\u.c., "'S ""'<:eS q CeA::> ",",'o ,e \ \/",\Ie:. \ \<:tt 
(\.",eI. 1~U\lo - N6 \\",0 I ns"t) ~",:,,-', '3 ~C'C.\o<~ "",\-"el, 

cC\"\t(,brccí.. \-o j,,:dcl \o,;,s \-, .eCoC\., '"'";tc:;"e. 

(¡ 1,",._ ,,\¿lr, ,,.¡r\ 

, 
I 



-26-

w1th spec1fled Countr1eS Wh11e thlS concept has undergone sorne change 

wlth the recent 10cat10n of CIAT ¡SC1entlsts l.n speC:lÍ1C: countrles or 

reg1ons, the seheme as a who1e contlnues to funct10n we11 

country respons1b111tles are shown ln Flg 2D 

Current 

Sorne aspects of CIAT's bean network actlvlt1es, for exarnp1e, the 

gerrnplasrn screenlng and supply, preparatlon and dlstrlbutl0n of breedl.ng 

mater1als and the IBRN, have already been ment10ned Th1S sect10n wlll 

concentrate on tralnlng act~vltles, lnformatlon serVlces and workshops, 

and other collaborat1ve exper1mentat1on 

1) Tralm.ng a.ctlvltles Di the CIAT bean program 

Insufflclent or lnCOnSl.stent research support lS a maJor factor ln 

low bean yle1ds, many countrles not hav1ng or be1ng ab1e to traln 

agr1cultura1 graduates l.n speCl.a11st f1elds CIAT stresses postgraduate 

tralnlng, reCe1Vl.ng tralnees lU 3 maJor categorles 

1) post-graduate lnterns who spend 6-12 months at CIAT and recelve 

dlsclpl1ne orl.euted tra1.u:tng whl1e work1ng :m varlOUS phases of 

the research program 

11) product10n tra1nees who uudergo short but lutenSlve courses eqUl.pp1.ng 

them better for functl.ons 1n cred1t, exteus10n or pol:tcy mak1ug 

:t1.1) research feIlows who undertake the thesls componeut of thelr h:tgher 

degree studies at CIAT 

The number of people rece1vlng traJ.nlng 1U the CIAT beau program has 

lncreased steadlly Slnee 1974 (TabIe 17) wlth mest traln:tng pos1tlons 

currentIy eccupled To reach a w1.der audleuce and to encourage w1th1U 

country tra~nlng a serles of more than 50 aud10v~sual presentatl0ns ÁS 

belug preparad 
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TABLE XVII 

~jBER OF SCIENTISTS WHO RECEIVED POST-GRADUATE 
T~\INING AT CIAT IN THE PhRIOD 1973-1978 

Type of Tra1n1ng lnterns Prodllct:lOn Research Post 
Tra:tnees Fel10ws Doctoral 

1973 6 3 2 

1974 11 3 3 

1975 18 5 3 

1976 26 6 4 

1977 25 25 7 3 

1978 (proJcctwn) 26 50 7 3 
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2) Informat~on services and workshops 

In 1974, an~~n collaborat~on w~th the CIAT t~brary serv~ce, a 

documentat~on and abstraetlng serVlee was establ~shed to help lnterested 

lnstltutes and selentlsts recelve eltatlons aod abstracts of bean l1tera-

ture Typlca1 abstract cards are shown ~n Flg 21, wlth more than 3,000 

artlc1es :tdentlfled and d:tstrJ.buted to the moment In 1976 the flrst 

group were complled ~n book forro to perfilt ready lndex~ng To further 

promote lnterchange of ln[ormatlon a serles of workshops has been he Id 

wlth part:tc:tpants lnv~ted from most natlonal programs 

3) Collaboratlve experlmentatl0n 

Flg 22 summarlzes co11aboratlve actlvltles of the bean team ln tatln 

Amerlca durlog 1977-78 In addlt~on to those aspects a1ready mentl0ned, 

actlvltles'lnc1uded 

1) Internatlonal Sean Y:te1d and Adaptatlon Nurserles (lBYAN), Followlng 

the breedlng workshop held at CIAT ln 1975, partlclpants agreed to 

test the yleld and adaptatl0n of promlslng cultlvars ln a multl-

locatl0n ttl.al The format suggested was that 25 cu1tlvars be 

tested, 20 supplled through CIAT and grown ln all locat1ons, the 

remalnder locally lIDportant Varl.etles usad as controls Results 

are aV811able frOID 49 locatlons ranglng ln latltude from lOS 

(Bollehe, Ecuador) to 550 N (Cambrldge, England) For both troplcal 

and tempera te locatlons the mean yleld of the best Ílve IBYAN 

entries exceeded that of the local cultlvars by 311 Adaptatlon 

of the 20 raYAN entrles, ana1yzed by standard regresslon procedures, 

varled Flve black Type 11 cultlvars (P302, P459, P675, P560, and 

1\ 
P566) showed h1gh average yleld, but b values varled from O 85-1 12 

(Flg 23) By contrast four non-black Type 1 cultlvars showed both 
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1\ 
poor y~e1d and b values 1ess than 1 O Th~s f~ndlng ~s conslstent 

.l1th resu1ts reported on pages 2Dand2 1, and must preJud~ce the 

cont~nued use of such cult1vars 1n Lat~n Amer1can agr1cu1ture 

11) Ihsease and 1nsect screenlngs, Severa1 d1sease organlsms lnc1ud1ng 

BGMV, anthracnose, and bacter1a1 b11ght do not occur, or are 
0[" phj' ohe. '" "-'\ 

d1ff1cu1t to re11ably reproduceA at CIAT Th1S 18 also true of the 

~nsects Aplon, ~yelema and Ep11achna Collaborat~ve studles to 

1dentlfy or conf1rm reslstance sources, and/or to evaluate hybrld 

mater1als from the CIAT breedlng program are underway ln Brazl1, 

Chl1e, Colomb1a, Domln1can Republ1c, El Salvador, Guatemala, 

Honduras, Mex1co and Peru 

111) EconomlC studles, Though CIAT cannot transíer technology dlrectly 

to farmer's fle1ds, lt must know how farmers w111 accept dlfferent 

technologles, and what lmpa,ct these are 11kely to have under farm 

condlt1..0nS CIAT has collaborated wlth the Honduran program, Promyf, 

and v11th the Colomblan coffee growers federat:lOn ln studles of the 

lmpact and acceptabl11ty of var:tetal changa, mln:tmum fertl11zer 

lnput and pest control In the Colomblan example the new techno-

10g1es lncreased net lnCome 60-747 Currently surveys of bean 

productl0n and prob1ems are,underway 1n Parana state, Brazl1 and 

~n Honduras 

Co11aboratlve experlments outslde Latln Amer1ca seek asslstance for 

problems not readl1y attacked at CIAT, or ln natl0na1 programs A number 

of such programs are 11sted ln Table XVIII 

4) Bean Technlca! Advlsory Commlttee 

When collaboratlve bean research network proposals were under d1SCUS-

510n, the CGlAR stressed the need for a SClentlflC commlttee to reVlew 
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Scient~st 

M W Adama 

J Benepal 

F A B11ss 

J Day 

1 DnJfhout 

R Marecha1 & 
G le Marchand 

J Me~ners 

D Mok 

Inst1tut10n 

UnlV of Mlch1gan 

Un1V of W1sconsln 

Rothamsted Exp Sta 

Dutch Plant Breedlng 
Instl.tute 

Univ of Gembloux 

USDA, Beltsvl.lle 

Oregon State UnlV 

Speclflc area(s) of Collaboratlon 

Carbohydrate partl.tloolog, breedlng 
res~stance to 1nsects 

Root rot reslstance, proteln quallty, 
breedl.ng for NZ f:LXat1on 

Varletal dlfferences and N2 fl.Xatlon 

Breedl.ng for BCKV resl.stance 

W:Lde crosslng, specl.es character1zat1on 

Rugt 

Wlde crosslng, hormone control 
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reg~onal research needs, to prov~de techn~ca1 crltlClsm of ClAT's research 

program ~n beans and ~ts relevance to Latln Amerlca, and to channel tech-

no1og1ca1 galns to approprlate natlona1 programs The comm1.ttee currently 

compr1ses, 

Dr Dermot Coyne, Unlverslty of Nebraska, USA, Chalrman 

Dr Antonl.o P~nchlnat, lICA, Dom1.n~can RepublJ.c 

Dr Rodolfo Cr1.stales, CENTA, El Salvador 

Dr Cl1.bas V1.e1.ra, UnlVerS1.ty of V1.gosa, Brazl1 
, 

Dr Hugh Buntlng, Un1.Verslty of Reaslng, Eng1and 

Dr Jul~o Lopez Rosa, Unl.verslty of Puerto R~co, Puerto Rl.CO 

Dr Alonso Bravo, Unlverslty of Santlago, Chile 

Dr John Nlcke1, Dlrector, CIAT 

Dr Ken Rachle, Assoc1.ate D:uector, Research, CIAT 
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